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Abstract 
This  research  was  aimed  to  develop  a  learning  kit  for  flat  side  of  space  
competence  to  improve higher-order thinking skills using problem-based learning, 
consisting of valid, practical, and effective syllabuses, lesson plans, worksheets, and the valid 
and reliable of evaluation instrument i.e. test. The research is a development research 
(research & development), which was carried out by the implementation of Borg & Gall 
(1983) development model, which modified into three stages: preliminary study, product 
design, and development and evaluation. The result of validation by expert jugdement shows 
that the developed learning kit is feasible to use with valid category. The aspects of 
practicality was falls into practical category based on observation of learning implementation, 
and teacher‘s and student‘s assessment. The aspect of effectiveness could be reached from the 
student‘s HOTS. The result of field tryout shows that student‘s HOTS category gets A at 
SMP Negeri 1 Daha Utara and B at SMP Negeri 2 Daha Utara.  
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Introduction 
Higher-order thinking skills (HOTS) was really important for students because the 
characteristic of real life problems was complex, illstructured, novel, and needs thinking 
skills more than just aplicates what was studied. Students should be creative for making 
solutions of the problems what they faces in society. On the other hand, in UU number 20 
year 2003 section 3 clarifed that one of the functions and purposes of national education is 
developing student‘s potential to become human that have devout and pious to the one and 
only God, kind character, healthy, scholarly, skillful, creative, stand alone, and become 
democratic and responsible citizen. 
Based on those laws, it‘s clearly known that higher-order thinking skills or we called 
HOTS of student‘s potential should be developed and improved. So, learning activity should 
be focus on reaching those HOTS. 
Curriculum of 2013 today have prospects on inquiry-based learning by students 
(Permendikbud No.65 year 2013a, p.3). One of the suitable alternative learning models is 
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problem-based learning, because Rusman (2011, p.234) said problem-based learningmakes 
teachers focusing their attention on developing inquiry skill. 
Problem-based learning, or PBL for short, is one of the learning model that can 
improves student‘s problem solving skill. This thing explained by Herman (2007, p.52) on 
result of his research that in PBL activity, student‘s activity to learn was greater than 
teachers. Students commonly shows their great spirit and diligent for solving problems, 
actively discussing and helping each others in team, and not awkwardly asking questions or 
directions to the teaches. 
HOTS like explained by Thomas & Thorne (Higher level thinking-It‘s HOT!, p.1) is 
thinking on higher level than just memorizing facts. HOTS requires students to do something 
with the facts. They must understand them, connect them to each other, categorize them, 
manipulate them, put them together in new or novel ways, and apply them as they seek new 
solutions to new problems. 
HOTS in mathematics learning is very important, as clarified on BSNP (2006, p.139) 
that mathematics subjects gived to students to makes them have logical, analytic, systematic, 
critical, and creative thinking, also teamwork skill. On those documents also clarified that 
mathematics learning in school have purpose to make students have problem solving skills 
include skill of understanding problems, creating mathematics models, solving those models, 
and explaining solutions that was reached. 
Mathematics learning, especially in junior high schools, also concerns on developing 
and improving HOTS. This thing explained on standar isi untuk satuan pendidikan dasar dan 
menengah (BSNP, 2006, p.140) that one of the purposes of mathematics learning in junior 
high schools is manipulating mathematics to makes generalisation, arranges evidence, and 
solves problems include skill of understanding problems, creating mathematics models, 
solving those models, and explaining solutions that was reached. 
Based on TIMSS (Trends in international mathematics and science study) 2011 and 
PISA (Program for international student assessment) 2009 result show that Indonesia have 
lower position of 65 states, with weaknesseson (1) understanding complex imformation, (2) 
theorizing, analysing, and solving problem, (3) using tool and procedure to solve problem, 
and (4) doing investigation (Winataputra, 2013, p.6). This show that student‘s HOTS 
commonly still in low level. 
In addition, based on Puspendik data about national examination report in last 3 years 
show that junior high schools state in Hulu Sungai Selatan regency getting lower significantly 
on graduate level, especially from year 2012 to 2013. Those result show that even total 
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students not graduated from year 2011 to 2012 decrease from 7 students (0.304%) become 1 
student (0.040%), those number increase significantly for year 2012 to 2013 become 40 
students (1.723%). 
Based on those result show the important of teachers character on improving 
mathematics skills, especially student‘s HOTS. This conclusion supported by preliminary 
study was conducted on two junior high schools state in Hulu Sungai Selatan regency, i.e. 
SMP Negeri 1 Daha Utara and SMP Negeri 2 Daha Utara. Based on the result of HOTS test 
presented in those schools show that student‘s HOTS of 8th class whose contain total 97 
students was not good yet. This conclusion can be seen from Table 1 below. 
Table 1. Student‘s HOTS in Preliminary Study 
HOTS Aspect Score mean Maximum score Reachness rate (%) 
Analysing 
Evaluating 
Creating 
Critical thinking 
Problem solving 
0.041 
0.000 
0.173 
0.378 
0.122 
2.000 
2.000 
4.000 
2.000 
2.000 
2.041 
0.000 
4.337 
18.878 
6.122 
Based on interview result of those two schools show that the teachers agree about 
focusing their learning for HOTS, but in the field reality they not implementing those 
learning yet. This result also supported by literature study result about learning kit what 
teachers uses, that until now teachers still using learning kit which is not specifically guide 
students for improving HOTS. 
One of the efforts we can do to solving those problem is developing good lesson plan 
and specifically focus on student‘s HOTS. This thing agree with government law number 19 
year 2005 section 19 poin 3 about lesson plan, including learning kit. 
One of the learning model which is support in improving student‘s HOTS is PBL. 
This conclusion supported by research result conducted by Setiawan, Sugianto, & Junaedi 
(2012). The conclusion of their research show that activity and attitude of students in PBL 
can improve HOTS. 
So, it‘s important to doing research about developing mathematics learning kit for 
improving HOTS in 8
th
 class of junior high schools using PBL as one of the supporting 
alternative learning model. 
 
Research Method 
This kind of research is Research & Development. Developmental model used is Borg 
& Gall (1983) model which is modified into three stages, containing preliminary study, 
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product design, and development and evaluation. This research conducted in SMP Negeri 1 
Daha Utara and SMP Negeri 2 Daha Utara from April to May of 2014. 
The subjects on readness study is 12 students and 6 teachers from combination of two 
schools from the place which is research conducted. The subjects on field tryout is 22 
students from SMP Negeri 1 Daha Utara and 15 students from SMP Negeri 2 Daha Utara. 
Analysis of the data in this study aims to answer the research questions. Data in the 
form of comments and suggestions were analyzed qualitatively, which are then used as input 
to revise the products developed. While the data obtained through the validation sheet, sheet 
teacher assessment, student assessment sheets, observation sheets feasibility study conducted, 
and evaluation instruments in parametric statistical analysis. To assess the feasibility of 
learning tools are developed in terms of validity, practicality, and effectiveness. 
Data in the form of comments and suggestions were analyzed quantitatively, which is 
then used as the basis for revising the products developed. Data in the form of the rating scale 
of 5 is converted into qualitative data also scales 5. Categories of data conversion is 
performed based on the categories presented in Table 2 below (Azwar, 2010, p.163). 
Table 2. Categories of validity and practicality of Products 
Score interval Categories 
(M + 1,50s) < ̅ A 
(M + 0,50s) < ̅ ≤ (M + 1,50s) B 
(M – 0,50s) < ̅ ≤ (M + 0,50s) C 
(M – 1,50s) < ̅ ≤ (M – 0,50s) D 
 ̅ ≤ (M – 1,50s) E 
Keterangan: 
 ̅  = mean score 
M =meanscore ideal 
= 
 
 
 (maximum score + minimum score) 
 
S  = standard deviationideal 
     = 
 
 
 (maximum score – minimum score) 
Learning kit as valid for use in the trial if the validity of the scores of each learning 
device having at least a valid category (B). Thus, the results of the analysis of data that do not 
meet the minimum valid category in this study will be considered to revise the learning 
device before tested. 
While the practicality of the analysis, the study said practical if the score obtained 
from the questionnaire assessment of learners and teachers and observation sheets feasibility 
study has practical minimum category (B). 
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Effectiveness analysis was conducted to determine whether the device is prepared to 
comply with the learning effectiveness category, which is able to improve the achievement of 
basic competence, and are able to develop learners HOTS minimum B, through 
experimentation. 
In the experiments conducted, there are some calculations to measure the 
effectiveness of learning tools are developed, starting from the assumption test analysis, 
normality test, homogeneity test, test the effectiveness of the learning of each class, and the 
latter assumption test the effectiveness of learning. Test the effectiveness of this learning 
assumption can only be done after all the testing analysis assumptions are met. 
Test assumptions of analysis is a series of tests conducted prior to test the assumption 
that the learning effectiveness of the developed device. Test assumptions include normality 
test, homogeneity, and test the effectiveness of each class learning trials. This test using 
statistical software SPSS version 22. 
 
Research Findings and Discussions 
The results of the development of learning kit such as geometry flat side to improve 
HOTS include syllabus, lesson plans and worksheets are valid, practical, and effective, as 
well as the instruments are valid and reliable evaluation. The design of each of the products 
developed are described in the following description. 
Validation is done by two expert material. At the beginning of the product validation 
process, the validator to provide input and assessment of learning tools are developed. 
Validator provide an assessment of the learning device by using the validation sheet which 
has been validated previously. The results of the validation study by experts material is 
presented in Table 3 below. 
Tabel 3. Score of Validation Result for Learning Kit 
Validator 
Product score which was validated 
Syllabus 
Lesson 
plan 
Student‘s 
worksheet 
Evaluation instrument 
1 90 152 66 228 
2 95 150 76 223 
Sum 185 302 142 451 
Chategory Valid Valid Valid Very Valid 
Estimation of reliability conducted on an evaluation instrument developed. This 
estimation is done by performing a test using the evaluation instrument to the ninth grade at 
each school where the study took place. Based on the results obtained, the coefficient alpha 
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for pretest multiple choice questions was 0.79, while the post-test multiple choice questions 
amounted to 0.78, and in the form of a description about the HOTS obtained an alpha 
coefficient of 0.78. 
Maximum score results of the assessment of learning by teachers as a whole is 810. 
Based on 6 ratings teachers obtained a total score of 675 so that the assessment is developed 
learning tools are included in the category of very practical. The results of the analysis of 
teacher assessment data for learning devices developed, including syllabi, lesson plans, 
worksheets, and evaluation instruments, in more detail can be seen in Table 4 below. 
Table 4. Results of Data Analysis Teacher Assessment Questionnaire 
Teachers 
Product score which was validated 
Syllabus Lesson plan 
Student‘s 
worksheet 
Evaluation 
instrument 
1 32 31 34 24 
2 30 28 30 22 
3 30 29 31 23 
4 32 28 30 22 
5 28 26 26 18 
6 32 32 34 23 
Total 184 174 185 132 
Chategory Very practical Very practical Very practical Very practical 
Based on teacher ratings in Table 4 concluded that all the learning tools that include 
syllabi, lesson plans, worksheets, and evaluation instruments fall into the category of very 
practical, so that the learning device is said to be practically developed. 
Analysis of student assessment data is accomplished by converting the data from the 
quantitative scores obtained into qualitative data. Assessment of learners in the form of a 
questionnaire distributed to 12 students consisting of learners men and women by category of 
high, medium, and low in each school. The results of the analysis of the developed learning 
obtained an average score as in Table 5 below. 
Table 5. Results of Data Analysis Questionnaire Assessment Learners 
Learning kit Score Chategory 
Student‘s worksheet 255 Very practical 
Evaluation instrument 101 Very practical 
In more detail, LKS said to be very practical if the scores obtained exceeds 240, while 
the evaluation instrument said to be very practical if the score exceeds 96. Based on the 
results obtained learner assessment concluded that the learning device consisting of LKS and 
evaluation instruments fall into the category of very practical. 
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Analysis of practicality also be done by converting the quantitative data from the 
score sheet observations obtained feasibility study into qualitative data. Percentage results of 
these observations can be seen in Table 6 below. 
Table 6. Observations of Learning 
Meeting SMP Negeri 1 Daha Utara SMP Negeri 2 Daha Utara 
1 42,86 57,14 
2 42,86 57,14 
3 71,43 71,43 
4 71,43 71,43 
5 71,43 85,71 
6 71,43 100,00 
7 100,00 100,00 
8 100,00 100,00 
Mean 71,43 80,36 
Chategory Very practical Very practical 
From Table 6 shows that the feasibility of learning using learning tools developed in 
the experimental class in Junior High School 1 North Daha are in the category of practical, 
sedangkana the experimental class in Junior High School 2 North Daha are in the category of 
very practical. From the results it can be concluded that the developed learning device meets 
practicality category. 
Analysis of the effectiveness of learning in this study viewed from two aspects, 
namely the test results HOTS aspects of learning and learners. 
Test for normality using the Shapiro-Wilk test for many students of each class of less 
than 30 people, and the homogeneity test using independent samples t test. Data were 
analyzed as a prerequisite of this is data pretest experimental class and control class from 
each school. This test using statistical software SPSS 22. Results of normality test pretest can 
be seen in Table 7 below. 
Table 7. Results of Normality Test for Pretest 
 df Significance 
SMP Negeri 1 
Daha Utara 
Experiment class 22 0,620 
Control class 23 0,688 
SMP Negeri 2 
Daha Utara 
Experiment class 15 0,412 
Control class 13 0,643 
From Table 7 shows that the significance value of the Shapiro-Wilk normality test in 
fourth grade more than the value of alpha (α = 0.05) so that it can be concluded that the value 
of the fourth grade pretest the normal distribution. Furthermore, the homogeneity test results 
can be seen in Table 8 below. 
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Table 8. Summary Result of Homogenity Test for Pretest 
 F Levene 
SMP Negeri 1 Daha Utara 
Score 0,000 
Significance 0,994 
SMP Negeri 2 Daha Utara 
Score 1,677 
Significance 0,207 
Prior to test the effectiveness of the learning assumptions, which will be measured 
post-test scores should be normally distributed population. Normality test is also using the 
Shapiro-Wilk test. Following is a summary of the SPSS output for each class normality test 
post-test for each school. 
Table 9. Summary Result of Normality Test for Postest 
 df Significance 
SMP Negeri 1 
Daha Utara 
Experiment class 22 0,057 
Control class 23 0,157 
SMP Negeri 2 
Daha Utara 
Experiment class 15 0,224 
Control class 13 0,174 
From the table above shows that the significance of the Shapiro-Wilk normality test 
on the four classes of more than alpha (α = 0.05) so that it can be concluded that the 
population is normally distributed. 
From Table 10 shows Levene F test of significance of less than 0.05 (α value) for 
SMP Negeri 1 North Daha and more than 0.05 for 2 Daha North Junior High School, so it can 
be concluded that the post-test scores between the experimental class and the control class in 
junior high school School 1 North Daha not homogeneous, and the North junior High School 
2 Daha homogeneous 
Table 10. Summary Result of Homogenity Test for Postest 
 F Levene 
SMP Negeri 1 Daha Utara 
Score 5,355 
Significance 0,026 
SMP Negeri 2 Daha Utara 
Score 0,013 
Significance 0,911 
The last step before making the assumption test the effectiveness of learning is to test 
the effectiveness of each class of learning research. This assay uses paired samples t test, 
because the comparison is a correlation between the rise and the data pretest posttest data for 
each class. The following results were obtained. 
 
308 
 
 
Table 11. Summary Result of Paired-Sample t Test 
 Experiment class Control class 
Correlation t Correlation t 
SMP Negeri 1 
Daha Utara 
Score 0,682 10,487 0,867 11,333 
Significance 0,000 0,000 0,000 0,000 
SMP Negeri 2 
Daha Utara 
Score 0,564 11,145 0,737 11,628 
Significance 0,028 0,000 0,004 0,000 
From Table 11 shows that the value of the fourth-class correlation was positive and 
significant correlation of the four classes is less than alpha (α = 0.05) that qualifies for the 
paired t test. Furthermore, from signfikansi t seen that the fourth class has significance not 
less than alpha (α = 0.05) so that it can be concluded that the teaching of the four classes 
effectively. 
After all testing requirements analysis in the experimental class and control class at 
each school are met, then it can continue to test the assumption that the learning effectiveness 
of the developed device. This test aims to compare the post-test between the experimental 
class and the control class to find out which one is superior class after class of experimental 
treatments imposed. The treatment in question is the use of learning tools are developed. Data 
results of statistical tests on the posttest values are summarized in Table 12 below. 
Table 12. Summary Result of Homogenity Test for Postest 
 t 
SMP Negeri 1 Daha Utara 
Score 2,564 
Significance 0,014 
SMP Negeri 2 Daha Utara 
Score 3,309 
Significance 0,003 
In addition to the views from the achievement of competence of learners through 
multiple choice questions, the effectiveness of the learning device is also seen from the aspect 
HOTS achievement of learners. Scores of matter in the form of quantitative description of 
converted into qualitative. Learners are said to have HOTS category B if the scores obtained 
are in the range 58.33 <X≤75,00. In summary, the overall scores for the learners HOTS 
aspect of the answer to the problem description of the learners are presented in Table 13 
below. 
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Table 13. Achievement for HOTS Aspect of Students 
School class 
Total of 
Students Who 
Have Good 
HOTS 
Total of 
Students 
Percentage of 
Students Who 
Have Minimal 
HOTS B at 
posttest (%) Pretest Postest 
SMPN 1 
Daha Utara 
Experiment 0 20 22 90,91 
Control 0 2 23 8,69 
SMPN 2 
Daha Utara 
Experiment 0 13 15 86,67 
Control 0 0 13 0,00 
From Table 13 it can be concluded that overall, the experimental class was better than 
control classes for each school. It can be concluded that the developed learning tools are 
effective in improving learners HOTS. 
 
Conclusions and Suggestions 
The conclusion of this study is the result of the development of learning geometry in 
the form of the flat side consists of syllabi, lesson plans, and worksheets valid, practical, and 
effective, as well as an evaluation instrument that is valid and reliable for use. Aspects of the 
validity of the study in terms of the assessment of the experts and achieve a valid category. 
Practicality of achieving practical aspects of categories in terms of adherence to the 
observation of learning, teacher assessment, and the assessment of learners. Aspects of 
effectiveness has been achieved in terms of competence and achievement of learners HOTS. 
The results of field trials showed that the experimental class is better than the control class 
views of the achievement of competence, and HOTS students in the experimental class 
achieve minimum category B. 
Some suggestions can be put forward in this study is that the learning device is fit for 
use by junior high school teachers, especially in mathematics learning in class VIII in the 
wake of competence flat side room, and the device can be used as an example of learning by 
junior high school math teachers who want to develop on other competencies as well as other 
subjects of learning activities that can be designed with a focus on improving the learners 
HOTS. 
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